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HHOACHUTEJBbHASA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIIMTaHUS M KOHLENINHU NpenoaBanus yuyeOHoro npeamera «PU3nuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1o (M3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAy4YHBIMM YYeOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM
YPOBHE).

IIporpamma no (pu3KKe BKIIIOYAET:

®  [UIAHUpPYEMBIEC Pe3yJIbTAaThl OCBOSHHS Kypca (hU3UKH Ha 6a30BOM YpOBHE, B
TOM YHCIIE IIPEIMETHBIE PE3YJIBLTATHI 10 roj1aM 00yUEHUs;
e  cojepxaHue yueOHoro npeamera «Du3mnkay 1o rogaM o0ydeHus.

®du3nKa Kak Hayka 0 HanboJsee 00IUX 3aKOHaX MMPUPOIBI, BRICTYIIAst B KAYECTBE y4eOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouosorueit, gusmueckoil reorpadueit u actpoHoMuei. Mcnonp30BaHHEe W aKTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMM U Apyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIal B (hopMUpOBaHUe
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUIMA.

B ocHOBY kypca ¢pusuku 111 ypOBHSI CPETHETO OOIIET0 00pa30BaHUs MTOJIOKEH PSIT UJICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEM KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBETCTBUU C HEll MaTepuall Kypca Gu3uku 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peannzanus npeanoaaraeT UCIoib30BaHUE TyMaHUTapHOTO
noTeHnuanta Gu3n4ueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gpusuku npeanonaraet 3HakOMCTBO € HIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesa skonocuzayuu peannsyercsi IMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpXKaHUS,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIeMEHTaMU Kypca (U3MKH Ha YPOBHE CpelHEero olImiero odpa3zoBaHUS
SBIISIOTCS  (u3nueckue Teopuu ((opMHpOBaHHWE NPEACTABICHUA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTU TEOPUH, JJISI ONMUCAHHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-eSTETLHOCTHBIN MOAX0/] B Kypce (PU3UKU pean3yeTcs MPEexk/Ie BCEro 3a CuéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (Gu3nke OOBEAUHEHBI B OOIIMHA CITHMCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHAleHHus Kabuneta ¢usuku. [lpu s3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHME yAENSETCS PEIICHUI0 pacuETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE IPUMEHATh H3y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zena Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWs (U3NYECKUX SIBICHUA M TIPOIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO K maTepuanbHO-TEXHHUUYECKOMY
obecrnieueHnI0 yaeOHOTo mporiecca 0a30BbIi ypOBEHB Kypca (PH3UKH Ha YPOBHE CPETHETO 00IIeTro
0o0pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTo LWKIa. B kabuHere ¢u3nku
JIOJKHO OBITHh HeoOxoaumoe j1abopaTopHOoe O0OpYAOBAaHME JIsl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JlemoHCcTpaninoHHOE 000pyAoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECIeUMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopaTtopHoe 00OpyJOBaHUE Uil YUYEHHYECKUX MPAKTHYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX Ta0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e  (opMHpOBaHME MHTEpeca U CTPEMJICHHS OOYYaIOUMXCAd K HaydHOMY
U3YUYEHHIO PUPOJIBbI, PA3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BHUTHE MPEICTABICHUA O HAYYHOM METOJIE MO3HAHHS ¥ (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e  (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4yeHHs OCHOB
CTPOCHUS MaTepHH U PyHAAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e  (opmMHupOBaHME YMEHUH OOBSACHATH SIBICHUS C HUCIOJIb30BAHUEM
bU3NYECKUX 3HAHUH U HAYYHBIX JI0KA3aTeIbCTB;

e  (dopMHpOBaHHE TPEACTABICHUH O POJM (UIUKU ISl Pa3BUTHS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH W TEXHOJIOTHIA.

JlocTikeHre 3TuX Ieneil o0ecrneynBaeTcsi peleHHeM CIeAYIOIUX 3a7ad B Ipoliecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

e  npuoOpereHre CUCTEMbI 3HaHUI 00 00X (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsSIX, BKIIOYas MEXaHUKY, MOJEKYISIpPHYI0 (PU3UKY, DIEKTPOAMHAMHUKY,
KBaHTOBYIO (PM3HKY M DJIEMEHTHI aCTPODU3UKH;



e  (dopmupoBaHuME yMEHHN TPUMEHITh TEOPETUYECKHE 3HAHHUS IS
00BsiICHEHUS PU3NUECKUX SBJICHUI B IPUPOJIE U JJIs IPUHATUS MPAKTUYECKUX PEIICHUN
B IIOBCEIHEBHOM KU3HHU,

®  OCBOGHHME CIOCOOOB pEIICHUS pa3IMYHBIX 3aJa4 C SBHO 3aJaHHON
dbusznyeckoil MoJenblo, 3ajad, IOAPA3yMEBAIOIIUX CAMOCTOATEIBLHOE CO3JIaHUE
¢bu3nveckoil Mosienu, aieKBaTHOW yCIOBUSM 3a/1a4H;

e MoHUMaHHE (U3MYECKUX OCHOB U TMPUHLUIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPENY;

®  OBJAJCHUE METOAAMU CAMOCTOSITEIBHOTO IJIAHWPOBAHUS W TPOBEICHHUS
(U3MUECKUX SKCIIEPUMEHTOB, aHAN3a M MHTEPIPETAMH WH(POPMAIIUHU, ONIPEICIICHIUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

®  CO3JaHHE YCIOBWI Ul Pa3BUTHS YMEHUH NMPOEKTHO-HCCIIEI0BATEIbCKOH,
TBOPYECKOM NEATEIHOCTH.

Ha u3ydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHH
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipemuiaraemsrii B mporpamme 1o (Gpusmke nepeveHs 1ad0paTOPHBIX H IPAKTUIECKUX PadoT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YYHMTEb JellaeT BBIOOp MpOBEICHHs J1a0O0paTOPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

dusnka — Hayka o mpupojie. Hayunble MeTonbl TO3HAHUS OKpYyXKaromiero mMupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (pu3NYECKUX SBJICHUM M MporieccoB. Hayunbie rumore3sl. duznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [I[pUHIINT COOTBETCTBHS.

Pons u mecto ¢usmku B GOpMHPOBAaHMHM COBPEMEHHOW HAyyHON KapTHHBI MHpPA, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBsie 1 HU(POBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBmwkeHue. OTHOCHUTETBHOCTh MEXAaHWYECKOTro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBMXKEHHE. ['paduKu 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaieHusl.

KpuBonuneiinoe naBukeHue. J[BUKEHHE MaTEpUATIBHOM TOYKM 110 OKPYXHOCTHU C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTs. [lepuoa n yacrora
obparenus. LlenTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckue yCTpoCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHAOMETP, JABUKECHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIavn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPAM KHHEMAaTUHYECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoIIeHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHUS.

Hamnpanenue ckopocTy npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEACIEHNS] MTHOBEHHON CKOPOCTH.

UccnenoBanme  COOTHOWIEHHUS ~ MEXKIYy  MYTAMH, HPOUJAECHHBIMH  TEJIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue nBUKEHUS MIAPUKaA B BI3KOU KUJKOCTH.

N3yuenne nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocuTensHOCTH ["anunes. [lepoiii 3akoH HeroToHa. IHEpLManbHbIe CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoi 3akoH HperotoHa miist
MaTepUaIbHOM TOUKHU. TpeTui 3akoH HbroTOHA 711 MaTepUalIbHbIX TOYEK.

3akoHn BcemupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenne. Buapl Tpenus (mokos, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cwta TpeHHS CKOJIbKEHHUS U cuiia TpeHus nmokos. Koaddurment tpenns. Cuna conpoTHBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[TocTymarenbHOE U BpamaTebHOE ABMKEHHUE a0COIOTHO TBEPOTO TEa.

MoMeHT cuiibl OTHOCHUTENIBHO oOcu BpaieHus. [lnedo cuibl. YciaoBust paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTHUUECKOE IMPUMEHEHHUE: MOJAIIUITHUKY, JIBHKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPLUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U MAJCHUU.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJia, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmmynbsc maTepualibHONM TOYKH (TeJa), CUCTEMbI MAaTEpUATbHBIX TOYEK. IMITyJIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaGora cuibl. MOIIHOCTE CHUTBI.

Kunerndeckass sHeprus MaTepualbHONH TOYKU. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEPTUH.

[lorenumansHas oHeprus. [loTeHnuanbHas dSHeprus ymnpyro JaeGopMHpOBaAHHOU
npykuHbl. [loTeHmanbHast SHeprus Tesna BOJU3H MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble U HEMOTEHIMANbHBIE CUIBL. CBSI3b PaOOTHI HEMOTEHIMANBHBIX CHI C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTponcTBa UM MPAKTHUYECKOE NPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBINA
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHIE.

[Tepexon moTeHNIMATBLHON YPHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyenne abCONMIOTHO HEYMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanme cBsizu pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHHUYECKOW JHEepPruM Teia Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paszpnen 3. MoaekyaspHasi u3uKa 1 TEPMOAUHAMHMKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU MeOpUU
OCHOBHBIE MOJI0KEHUS MOHGKYJIHPHO-KI/IHGTHLIGCKOP'I TEOPHHU U UX OIIBITHOC o0OoCHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.



Mogenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPABIX Tell U 00bSICHEHUE CBOMCTB BELIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUHU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mNpelIcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBaIONIME JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu MOJEKys
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AU PYy3un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mopgaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAs TPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe HAa OCHOBE HM3MEpPeHHH 00BEMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IApaMETPAMH COCTOSIHUS Pa3pEKEHHOT0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucteMa. BHYTpEeHHSS SHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeabHOro raza. Buel Teruonepenaun: TeI0ONPOBOAHOCTh, KOHBEKLIMS, U3yUeHHE. Y AelbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[lonstne 06 ammabatHom mnpouecce. llepBblii 3akoH TepMoauHaMuku. [Ipumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoannamMuki. HeobpaTuMOCTh TPO1IECCOB B MPUPO/IE.

TennoBble MammHbL. [IpuHIMIEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHust 3HEprum
B TerioBbIx MammnHax. Koagduuuent nonesnoro aerictsus TemnoBoi Mamuubl. [ukn Kapro u
ero ko3¢ (UIMEHT MOJE3HOT0 IEHCTBHSL. DKOIOTHYECKHE TPOOIeMbI TEIIIOHEPTeTHKH.

TexHuuyeckue ycTpoiicTBa W NPAKTUYECKOE HPUMEHEHHUE: JBHUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEHW SHEepruu Teia HpU COBEPUICHHH paboThl: BBUIET MPOOKU W3
OYTBUIKU O] ICHICTBHEM CHKAaTOTO BO3/lyXa, HarpeBaHue 3¢rpa B JaTyHHOU TpyOKe myTéM TpeHus
(BU1€OIEMOHCTpALIHS).

W3meneHre BHyTpeHHEH 3HepTruu (TemrepaTypsl) Teja Ipu TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHEIO CTOPaHHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpazoBanue u KoHmeHcanus. lMcnapenme w  kumenue. AOCONIOTHAsS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Tsépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHnuyeckue ycTpolcTBa M NPAKTHUUECKOE NPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUHU NOJIYYEHHUSI COBPEMEHHBIX MaTEPUATIOB, B TOM YHMCIIE HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habmoienue HarpeBaHus U IJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnexTpuzauus Tela. OJEKTpUUYEeCKUM 3apsn. JlBa BuAa 3JIEKTPUYECKHX 3apsi/ioB.
[IpoBOIHUKY, TUBNEKTPUKH U ITOJTYIPOBOAHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsja.

BsaumopeiictBue 3apsinoB.  3akoH Kynona. TouedHbli  2JIEKTpUYECKUI  3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PaGora cun osnextpocratnueckoro mois. I[lorenuwman. Pa3HOCTH MOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnektpoémkocTh. KonzmeHcarop. DneKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue ycTpocTBa M MPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre HA3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIEKTPUKYU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOINAAM IUIACTHH,
PAacCTOSIHUSA MEXY HUMH U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKA. VICTOUHMKH TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpspkenne. 3akon Oma U1 ygacTka LETH.

DneKTpuueckoe COTIPOTHUBIICHUE. VY nenbHoe COTIPOTHBIIEHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT AIEKTPUIECKOTO TOKA.

DOneKTpOoABMKYIIasl CUjla U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHUKA TOKA. 3aKkoH OMa 115
MOJIHOM (3aMKHYTOM) asiekTpuyeckoil nenu. Koporkoe 3ambIkaHue.



OneKTpoHHas MPOBOAMMOCTh TBEPABIX METANIOB. 3aBUCHUMOCTb CONPOTHBIICHUS
METaJIJIOB OT TeMIiepatrypbl. CBEpXIpOBOIUMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas IPOBOJUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

DneKTpUYecKuid TOK B pacTBOpax U pacijiaBaX 3JEKTPOIMUTOB. JIEKTPOJIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DneKkTpruYecKHil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
IIna3zma.

TexHuuyeckue yCTpoilcTBA M MPAKTUYECKOE TMPUMEHEHHUE: aMIIepMETP, BOJIBTMETP,
peocTar, ICTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIE TPUOOPEI, SJIEKTPOOCBETHTEIBHbIE IPUOOPEI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

3aBHCUMOCTh COINPOTUBIICHUS LUJIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, TUIOIIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CwMmenianHoe coeJUHEHHE MPOBOTHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABIKYIIEH CUibl. KOPOTKOE 3aMbIKaHUE T'allbBAHUYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHEr0 CONMPOTUBICHUSI.

3aBUCUMOCTD COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE 3NIEKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydeHne cMeIIaHHOTO COSMHEHHS PE3UCTOPOB.

W3mepenue 2iEKTPOABMKYIIEH CHJIbI HCTOYHMKA TOKA W €r0  BHYTPEHHEIO
COTPOTUBIICHUS.

HabGmronenue snexrpomnusa.

MexnpeamerHblie CBA3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nousamus, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAYYHOIO IO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHUE CHUCTEMBI YypaBHEHUW, JuHEHHas QyHkiusa, mnapabona,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KUBOH mpupoae, nuddysus, ocMoc, TemioooMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUIKOCTEM U Tra30B, 3JEKTpUUECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpagpus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: ipeodbpazoBaHKe ABMKECHUN C UCTIOIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIOJb30BAaHME 3aKOHA COXpPAaHEHHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOTWHU,  DBJEKTPOCTaTHYECKas  3alluTa,  3a3€MIICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIACC

Pazjen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHl. B3auMOJEWCTBHME IMOCTOSHHBIX MArHUTOB. MarHuTHoe IIOJE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 1oje NpoBOAHMKA ¢ TOKOM. KapThHa NMHUN MHIYKIUMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amriepa, e€ MOJyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayib M HampaBieHHe. J[BU)KeHHME 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SBneHue HNEKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MAarHUTHOM WHIYKIUU.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe snexktpuyeckoe mose. DNEKTPOABHXKYIIAs CUja MHIYKUMU B INPOBOIAHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBJICHUE CAMOUHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOoJIE.

TexHuueckue yCTpoWCTBA M IMPAKTUYECKOE IPUMEHEHHE: IOCTOSHHbIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIIb, YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aumMopeiicTBrue JByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue HMEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTD AJIEKTPOJIBIDKYIICH CUIIBI MHAYKIIMM OT CKOPOCTU M3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenrne MarHuTHOTO TOJISI KATYITKH C TOKOM.

WccnegoBanue necTBUSI TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS SIEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. Kojiebanusi ¥ BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHummsle Kojaedoanus
KonebarenpHast cucrema. CBOOOMHBIE MexaHWYecKHWe Kkoyiebanusa. [ apmMoHmueckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. [IpyXMHHBII MasTHUK.
Marematuueckuil MagsTHUK. Y paBHEHUE FapMOHHYECKUX KoJjebanuil. [IpeBparienue snepruu npu
TapMOHHYECKHUX KOJICOaHUSIX.



Konebarenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJeOaHHS B HUACATHLHOM
KoJIeOATeIbHOM  KOHType. AHAJIOTMs MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxarommx KojeOaHMsIX. BbIHYXIeHHbIE MEXaHUUECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

Ilepemennbiii Tok. CHHYCOUIAIbHBIN IIEPEMEHHBIM TOK. MOILIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepemada M MOTPEOICHHE INEKTPHUECKOW IHEPIUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHnyeckue yCTpoOHCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoieOaTeIbHON CUCTEMBI (TPYKUHHBIN UM MAaTeMAaTHUECKUN
MasITHHK).

Habumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpPSDKEHWsT OT BpPEMEHH) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mociaen0BaTEIbHOM COEIMHEHUHN PE3UCTOPa, KaTYIUIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KOJI€OAaHUN Tpy3a HA HUTH OT JJIUHBI HUTU
Y Macchl rpysa.

HccnenoBanne mnepeMEeHHOr0 TOKa B IE€NM M3 IOCIEAOBATEIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHunmble 60JHbL

MexaHnueckue BOIHbI, yCiI0BuUs pacnpocTpanenus. [lepuoa. CkopocTs pacipocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIOBHS M3JIy4E€HHUs IEKTPOMArHUTHBIX BOJH. B3aumnas
opuenranus BekTopos E, B, V B anexrpomarautHoit BoiHe. CBONCTBA AIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJIeHHe, Mojsipu3auus, Judpakuus, uHTeppepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHBIX BOJH. [IprMeHEHNEe 2JIEKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEBI.

TexHnuyeckue ycTpoilcTBa M MPAaKTHUECKOE NMPUMEHEHHE: MY3bIKAJIBHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHHE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecs Te10 Kak MICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus U MPeToMICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuu MEXaHUYECKUX BOJIH.



3BYKOBOH PE30HAHC.

HaGmronenue cBA3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYIOH W YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX BOJIH:  OTPaK€HUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsmonuHeliHOe paclipoCTpaHEHNE CBETA B OTHOPOJHOU Cpeie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHne n300pakeHUH B IIIOCKOM
3epKaje.

[Ipenomienue cBera. 3aKOHBI TpEIOMIICHHUS CBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

CoOuparomue M pacceuBaromive JHUH3bL. ToHkasg auH3a. POKYCHOE pacCTOSHUE H
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBass ontuka. HWutepdepenuns cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus ceera. JudpakuumoHHass pemérka. YclioBue HAONMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsapuzanus ceera.

TexHuueckue yCTpoicTBa W MpPAaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOEe pacnpocTpaHeHue, OTpaXKeHHe U IpesiomieHue cBeTa. OnTudeckue
npUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanme cBOWCTB N300paKeHHi B TUH3aX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHnnu caera.

Ha6mronenue qudpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonmy4yeHue cniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntoienue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

HccnenoBanue cBOMCTB U300payKeHU B JIMH3AX.

Hab6mronenue qucnepcuu ceta.

Paznen 6. OcHOBBI cienaJIbHOM TEOPUHM OTHOCUTEJILHOCTH
['panuibl MPUMEHUMOCTH KiaccUueckol MmexaHuku. llocTymarel crneunaibHOW TEOpUHn
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH B COKpaIlleHNE JJIUHBI.
DHeprusi ¥ UMINYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChl C PHEPTHUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.



Pasznea 7. KBanToBas pusuka
Tema 1. Dnemenmovl KGAHM OGO ONMUKU
®dotonbl. Popmyina [lnanka cBsi3u 3HEpruu HOTOHA C €ro YaCTOTOW. DHEPTUS U UMITYIIBC
doroHa.
OtkpbiTne u wuccienoBanue ¢oroddpdekra. OmbiTel A. I'. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JHaBnenne cBera. Onbwithl [1. H. JIeGenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHuyeckue yCTpoiiCTBa M IMpakTUYECKOe MpUMEHeHue: (HOTOIIeMEHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroauos.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -uactull. [lnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOT'O YPOBHS SHEPTUU Ha Ipyroil. Buasl cnektpoB. CeKTp ypoBHEH 3HEPrUU aTOMa BOJAOPO/A.
BoustHoBbIE cBOMicTBa yacTull. Bomubl ne bpoinsa. KopryckynsspHO-BOJIHOBOM Tyanu3M.
CHoHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmroienue inHeHYaThIX CIEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
HaGmronenue nuHeyaToro criekTpa.
Tema 3. Amomnoe aopo
OKCHIepUMEHTBI,  JIOKa3bIBAIOUIME  CIOXKHOCTh  CTpoeHus  sjapa.  OTKpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeesneHnio cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHa M HeWTpoHa. HykionHas monens snapa ['eiizenGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnan. DIeKTpOHHbBIN M MO3UTPOHHBIN OeTa-pacnal. ['aMmma-uznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepubiii peaktop. Tepmosimepusiii cunrte3. IIpobimembl M NEPCHEKTHBBI  SEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMOoAeHcTBUSA. EAMHCTBO (hn3ndecKkoit KapTHHBI MUpA.
TexHuyeckue ycTpolcTBa M MPAaKTUYECKOE MpPUMEHEHUe: JO3UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
Cu€TunK MOHM3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol



HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Otanbl  pa3BUTHs acTpoHoMuu. [lpukiiamHoe W MHUPOBO33PEHYECKOE 3HAUYECHHE
ACTPOHOMHUHU.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KCHHUE.

Conneunas cucrema.

Comnnue. CosHeuHass akTUBHOCTh. McTounuk sHepruu CosiHIIAa U 3BE3MA. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTHKU. J[narpamma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE3M. CoOBpeMEHHBIE INPEICTABICHUS O
MIPOUCXO0KIEHUH U 3BoIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u apuxenue Connna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa66ma. Pasberanue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPY>KEHHBIM IJ1a30M C HCIIOIb30BAHHEM KOMITbIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u sipKue 3BE3/1bl.

HaGmonenus B Teneckon JIyHsl, uraner, Mieqnoro [yrtu.

Oo6o0marnee NoBTOpeHne

Ponb ¢u3uku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COIMAILHOU H
STUYECKOH chepax AeaTeTbHOCTH YeIOBeKa, POJib K MECTO (PU3UKU 1 ACTPOHOMHUU B COBPEMEHHOU
HAY4YHOH KapTHHE MHpa, poib (U3HYEeCKOW Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyeckoil kKapTUHE MUpPa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPO/IE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIecTBIsETCS C YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemmnvle nowsmusi, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO TMO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YPaBHEHUH, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snextpuueckue SBICHUS B JKUBOM NIpUpOJE, KoJieOaTeNbHbIE JIBUKECHHS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIE
OpraHU3MBlI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTaJUIMUecKash CTPYKTypa TBEPABIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIH3.

Teocpaghus: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIe)KH MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: IMHUM IIEKTPOIIEpEIay, TEHEPATOP IEPEMEHHOIO TOKA, dJIEKTPOABUIATENb,
WHAYKIMOHHAs Te4yb, pajnap, paJuoNpUEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJTHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®dusmkay Ha ypoBHE CpenHEro o0mero oOpa3oBaHUsS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHs yyeOHOro mpeamera «PuU3nKa» JOJIKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U ONbITa JESATEIbHOCTH B IMPOLIECCE PeaTU3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIHMK OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

MPUHATHE TPATUIUOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHUECKUX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B MHTEPECAaX IPa)KAaHCKOro OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMOJECHCTBOBaTh C COLUAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UJACHTHYHOCTH, IATPUOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHMSM POCCHUHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILIEHHs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ICTETUUYECKOE OTHOLLIEHUE K MUPY, BKJIKOYasi 3CTETUKY HAYYHOIO TBOPYECTBA, IPUCYLIETO
¢buznueckoil Hayke;

5) Tpya10BOr0 BOCIIMTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM MpodeccHOHAIbHON MAEsTeNbHOCTH, B TOM 4YHUCIIE
CBSI3aHHBIM C (PU3HKOI M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBII BBIOOpP Oynyiieil npodeccun
U peajn30BbIBATh COOCTBEHHBIE KU3HEHHBIE JIaHbI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPa30BaHHIO B 001acTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rMYeCcKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPbl, OCO3HAaHHE TJI00AJBbHOrO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJJAHUPOBAHUE M OCYIIECTBICHHUE JECWCTBUH B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;

paciidpeHre OmbITa JAESTeIbHOCTH 5SKOJOTMYECKOW HANpaBIEeHHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS



c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3UIECKON HAYKH;

OCO3HAHUE [IEHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTh B TIPOIECCE M3yUeHUS (DU3HKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (DOPMYJIHPOBaTh M AKTyaJIM3UPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIH IEATeIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NICCKUX SBICHUSIX

pa3pabatbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHbBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTh, OLEHHWBATh COOTBETCTBUE PE3YJbTATOB LENSM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJIUHUPOBATh W BBINOIHATH pPabOTy B YCIOBHSIX pPEAIbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBareibcKkue AeiCTBUA:

BIIa/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH U METOAaMU (pu3mdeckoi
HAYKU;

BIIa/IETh HABBIKAMU Y4€OHO-HCCIIEI0BATENbCKON U MPOSKTHOW JEATEIBHOCTH B 00JIacTH
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BJIQJICTh BUJAMHU JCSITCIBHOCTA MO IMOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEPIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aAKTYaJIM3UpOBATh 3a/Jady, BbBIABUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOAUTh apTyMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aQHAIM3UPOBATh TOJYyYEHHBIE B XOJ€ peHIeHUs 3a7aud pe3yJbTaThl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaATEIIHLHOM ACSITEIHBHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, TOTYCKAIOIHE AThbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIQJIETh HABBIKAMHU TMOTy4YeHUs1 WHOpMAIUK (HU3HUECKOTO COJEPIKAHMS M3 MUCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOT0 COACP)KAaHUS B pPa3IMYHBIX (opMaTax C Y4ETOM
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMmmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILIECTBIATH OOIICHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH,

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM S3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUU ¢ y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JEeNCTBUS 10 €€ TOCTHKEHUIO: COCTABIIATh IJIaH JEMCTBUM, paclipelesiTh POIH ¢ y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLICHHUBATh KaueCTBO CBOETO BKJIAJIa U KaXKAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeaaraTb HOBbIE MPOEKTHI, OIICHUBATh WUJIEU C MO3ULMK HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh TMO3UTHBHOE CTPATETHYECKOE IMOBEACHHE B PA3JIMYHBIX CHUTYAlMsIX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbBIE IeiiCTBUS
Camoopranmszaums:
CaMOCTOSITENTFHO OCYIIECTBIISITh TO3HABATEIBHYIO NIESTEIBHOCTh B 00MacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEITLHO COCTABJISITh IUIAH PENICHHS PAacUETHBIX W KAYeCTBEHHBIX 3aJady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;
pacImpsaTh paMKH Y9eOHOTO MPeMETa Ha OCHOBE JIMIHBIX MPEATIOUTCHHUIT;
JieNaTh OCO3HAHHBIN BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pereHwue;
OLIEHUBATh MIPHOOPETEHHBIN OTIBIT;
crocoOCTBOBAaTh (DOPMHUPOBAHUIO M TPOSIBICHUIO DPYAUIIMU B 00JAaCTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHATbHbII HHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYalldsM, BHOCHUTH KOPPEKTHBBHI B JNEATEIHHOCThH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BIIa/IETh HABBIKAMU MO3HABATENHHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX IEUCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
MCIOJIb30BaTh TPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKCHHIO;
MPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB ACITEITbHOCTH;
MIPUHUMATD Ce0sl, TOHMUMAas CBOM HEJTOCTATKH M JIOCTOUHCTRA;
MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;
MPU3HABATH CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B nporiecce 1oCTHXEHHS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI TPOTPAMMBI IO (PU3HUKE IS
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HAHUSsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOILIMOHAILEHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOperyJIupOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K 3MOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMW, BKIIOYAMOIIEH CTPEMJICHHWE K JOCTH)KCHHUIO ILIEIH U YCIEeXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COITMANILHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kiacce npeaMeTHble pe3y/bTaThl HA 6a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMN
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B NMPaKTHUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTHIBaTh T'PaHMLIbI NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MoJesIel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeJl, TOUCUHBIM JIEKTPUUECKUI 3apsa MpHU peLIeHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (MPOLIECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKyJI?[pHO-KI/IHeTI/I‘-IeCKOf/'I TCOpHUU CTPOCHHUA BCHICCTBA MU OJJICKTPOAWHAMHKHU!
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHuE Ted,
JBUKCHHEC 10 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, uddy3us, OpOyHOBCKOE ABUKCHHE,
CTPOEHHUE XKUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00bEMa Tell IpU HarpeBaHuU (OXJIAXKACHUU),
TEIJIOBOE pPaBHOBECHE, HCHAapeHue, KOHJAEHCAlus, IUIaBJI€HHE, KPUCTAJUIM3ALMs, KUIIECHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSHMS Tra3a B H30IpoleccaX, JIEKTpU3alus Tej, B3auMOJCHCTBHE
3aps0B;

OIMUCBIBATh MCXAHHUYCCKOC IBUIKXCHUC, UCIIOJIb3Yys (1)I/I3I/I‘-ICCKI/IG BCJIMYHHBI: KOOpAWHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusd, NOTCHIHAJIbHAA OHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTb, IIpH
OINKCAaHUM MPABUIIBHO TPAKTOBAaTh (PU3NUECKUN CMBICIT UCIOIb3YEMBIX BEIMUYHH, UX 0003HAUYCHUS
U €IMHULBI, HAXOAUTh (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEITUYHMHY C IPYTHMMH
BEJIMYNHAMU;

OIMMCbIBAaTh HM3YYCHHBIC TCIIJIOBBLIC CBOMCTBA TE€l W TEMIOBEIC SABJICHUS, HCIIOJIB3YA
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHsAs KHHEeTHYecKash »Heprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
ABUTATCIIA; IIPHU ONMMCAaHWUU ITPAaBHUJIbHO TPAKTOBATH (1)14314%01(1/1171 CMBICJI UCITOJIB3YEMBIX BCIIWYWH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BCJIIMYMHY C APYTHUMH BECIUYMNHAM,

ONHCHIBAaTh M3YyYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SIBICHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dJIEKTPUUECKOE MOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAThH (bmnqecxnﬁ CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust M CAUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHAJTM3UPOBaATh (PU3UUECKUE TPOLECCHl U SBICHUSA, UCTHONB3Ys (PU3MUECKUE 3aKOHBI H
MPUHIMIBL: 3aKOH BceMupHoro tarotenwus, I, II m III 3akonbl HbploTOHa, 3aKOH COXpaHEHUSA
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KysoHa, Ipu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI IEHCTBHS MAILIH, TIPUOOPOB U TEXHUYECKHUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONIb30BAHMS B IIOBCEAHEBHON HKU3HU;

BBINOJIHATh AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (M3NYECKUX SBICHUH M TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIATh TMPSIMbIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYMH, TPU 3TOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIy (U3HMUECKUMU BEIUYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUE TAOIUIl U TPa(HKOB, J€JIaTh BBIBOBI IO
pe3ysbTaTtaM UCCIIEOBaHMS;

coOnrofaTh mpaBuia OE30MACHOTO TPyAa NpU MPOBEACHUM HCCIEIOBAHUNA B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOPHOTo 000pyI0BaAHUS;

pemate pacy€THbIE 3aJaud C SBHO 3aJaHHOM (PU3MUYECKON MOJEbIO, HCIOJIb3Ys
dbuznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI,

pelaTh KaueCTBEHHBIE 3a/lauM: BBICTpaMBaTh JIOTMUECKHU HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BaTh IMPH pelIeHWH Yy4eOHBIX 3a7ad COBpEMEHHble WH(OpMalMOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEACTaBICHUS yueOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO0 (U3MKE B TOBCEJHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paloTaTh B IpyIIE C BHITOJIHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIeH, IIaHUPOBATH paboTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMon IPOOIIEMBI.

K xoniy oOyuenus B 11 kiacce npeaIMeTHble pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

J€MOHCTPHPOBATh Ha MpUMeEpax posib U MecTO (PU3MKH B (POPMUPOBAHUHM COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHOM TEXHHKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUH 3apsij, JIyd CBETA, TOUEYHBIN HCTOUHUK CBETA, SJIEPHASI MOJIENb aTOMA, HyKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKuX 3ajay;



pacmo3HaBaTh (U3MUYECKUE SBIECHUS (TPOIECCh) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JICKTPOMArHUTHAS
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJNSIpU3alUsg CBETa, JUCIEPCUS CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMUCHIBaTh M3YUYECHHBIE CBOMCTBA BELIECTBA (RJIEKTPUUYECKUE, MAarHUTHBIC, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U DJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLMS MarHuTHOro nojs, cuwia Ammnepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO IOJIEH, MEepUOJ] W 4YacToTa KojieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUU MPABUIBHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

OMHUCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCHOIB3YS (PU3MUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHAJM3UPOBATh (PH3MUECKUE TPOLECCHl W SBICHHSA, UCHOJB3Yysd (PU3MUECKUE 3aKOHBI H
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBAaTENBHOTO U MMapajlieIbHOTO COEIUHEHUs
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTodDPeKTa, 3aK0OH COXpaHEHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3aKoH paguMOaKTHMBHOTO pacmajia, MpU OSTOM pa3inyaTh CJIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MPUMEHUMOCTH;

OTIpEe/ICTISATh HAMpaBJICHHE BEKTOPa MHAYKIIMM MAaTrHUTHOTO TOJSl MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OMHICHIBATH NU300pakeHUE, CO3/1aBaeMO€ TIIOCKUM 3€PKaIoM, TOHKOH JINH30MH;

BBITIOJIHATh AKCIEPUMEHTHI MO HCCIENOBAaHUIO (DU3MUECKUX SIBJIEHUI M MPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npo0eMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBJIATh TPSMBIE W KOCBEHHBIC H3MEpPEHUs (DU3NYECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (PM3MUECKUX BEJTMYUH C UCIIOH30BAHUEM MPSIMBIX H3MEPEHUMN:
MIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh pPE3yJbTaThl MOTYyYEHHOW 3aBUCHUMOCTHU
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnroaTh mpaBuia OE30MaCHOTO TPyAa NpPU TMPOBEACHUU HCCIENOBAHUN B paMKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiaTh pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOIENbIO, HCIONb3YS
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBIE Uil €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

penaTh KauyeCTBEHHBIC 3a/1a4d: BBICTPAUBATH JIOTMYECKU HENPOTHBOPECYUBYIO LIEIIOYKY
paccyKIeHUI C OIIOPOM HAa U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTOJB30BAaTh TPU pEIIeHHUH Y4YEOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3ianyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJb30BAaTh TEOPETUYECKHE 3HAaHUS N0 (U3MKEe B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOZCHUS HOPM DKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpele;

paloTath B IpyIIE C BHIIOIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIeH, IIIaHUPOBATH paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)KIAOIO M3 YYaCTHUKOB IDYMNIbI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
HaunmeHoBanue KosmmuecTBo
Ne pa3NelIoB 1 TeM YACOR dyeKkTpoHHbIe (LM POBbLIE)
n/n o0pa3oBaTe/bHbIE PecypChl
NPOrpaMMsbl Bcero
Pazgea 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
11 dusuka 1 METOIBI 2 bu6nmoreka [IOK
' HAy4YHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
22 HlusaMuia ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 5 bubnmnoreka HOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuoreka [JOK
KHHETUYECKOW TeOpUn https://m.edsoo.ru/7f41bf72
39 OCHOBBI 10 bu6mmoreka [IOK
TEPMOJAUHAMHUKHI https://m.edsoo.ru/7f41bf72
33 seora dwsonne 5 ubmotera LIOK
https://m.edsoo.ru/7f41bf72
TIePEeXO0/Ibl
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnmnorexka HOK
4.1 DMEKTPOCTATHKA 10 https://m.edS(])lo.ru/7f41bf72
[TocTossHHBIM
42 IIEKTPUYECKUI TOK. 12 bubnmnorexka HOK
Toxu B pa3nmuuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIIACC

HaumeHoBanue KosinyecTBo

Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa31eJji0oB U TEM JacoB

n/n oOpa3oBaTe/ibHbIE pecypchl
MporpamMmal Bcero

Pazpnen 1. JIEKTPOJAUHAMUKA
MaruunTtHoe none.

bu6nmoreka [IOK
11 DJICKTPOMArHHTHAA 1 https:/m.edso0.ru/7f41c97c
AHIYKLAS
Hroro no pazneny 11
Pazpgen 2. KOJIEBAHUS 1 BOJIHbBI
21 omecposammmmse 0 Bmotexa LIOK
' https://m.edsoo.ru/7f41c97c
KoJIeOaHUs
22 omecrpowanmmme 5 Bumuotexa LIOK
' https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnuorexa [JOK
2.3 Onmika 10 https://m.edso0.ru/7f41c97¢
Uroro no pazgeny 24

Paznexn 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBBHI crieIaIbHON

bubmuorexa [JOK

3.1 TEOPUU OTHOCUTEIBHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHTHI KBAaHTOBOU 5 bubmuorexa [JOK
' OINTUKHU https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U 7 bubmuorexa [JOK
' acTpou3uKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O06o0maroree 4 but6mmoreka [IOK
MOBTOPECHHE https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOeE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPO'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

®usuka — Hayka o npupoze. Hayunbie METOABI IO3HAHUS
OKPY’KaKoILIEro MUpa

KoanuyecTBO 4acos

Bcero

Posb 1 MecTO Gu3uKu B JOpMHUPOBAHUHN COBPEMEHHOMN
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOMN IEATEIBHOCTH
Jronen

Mexanunueckoe ABrxeHue. OTHOCUTEIbHOCTb
MEXaHMUYECKOT0 JIBIKeHus. Ilepemenienne, ckopocTb,
YCKOpEHHE

~N o o b~

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE
PaBHOyCcKOpEHHOE IPSIMOJIMHENHOE ABMKEHNE
CBobOoHOE TIazicHre. Y CKOpeHre CBOOOIHOTO TaIeHUs

KpuBonuneirinoe nBuxenue. [[BmkeHne MaTtepuaibHOM
TOYKH 10 OKPYKHOCTH

N R

10
11

ITpuHuun otHocuTenbHOCTH ['anumnes. UHepiuanbHbIe
cucreMsl orcyera. [lepBsiii 3akoH HeroToHa

Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit
3akoH HproTOHA 119 MaTepraibHOM TOUKH

Tpernii 3akoH HpIOTOHA U151 MaTEpHAIIBHBIX TOYEK

3akoH BceMupHoro tarorenus. Cuna tsxxectu. [lepas
KOCMMYECKasi CKOPOCTb

[EEN

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

14

15

Cuna tpenus. Koasddumuent tpenus. Cuna conpoTHBICHUS
TIPU ABUKEHUU TeJIa B )KUJIKOCTH WIIH Tase

[TocTymarenbHOe U BpamaTelbHOE IBMKEHNE a0OCOTIOTHO
TBEpAOro Tena. MomeHT cuibl. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA

Nmnynbc maTrepruanbHOW TOYKH, CUCTEMbBI MATEPUAIIBHBIX
To4eK. IMITyibC CHITbl. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

N e e

16

Pabota u MmoutHOCTh cuitbl. KuneTnueckas sHeprus
MaTepuaIbHOW TOukH. Teopema 00 U3MEHEHUHN
KMHETUYECKOM SHEPrUu

17

[TorenunanpHas 3Heprus. IloTreHnnanpHas SHEprus ynpyro
nepopMupoBaHHO npykuHbl. [loTeHIManbHas SHeprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIU

18

19

[TorenmuanbHble U HEMOTEHIUANbHBIE CHIIBL. CBS3b pabOThHI
HEMOTEHINATbHBIX CUJI C U3MEHEHHEM MEXaHHUECKON
SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHHUSI MEXaHUYECKOU
SHEPrUU

JlabopaTtopHas pabota «MccnenoBanue CBs3H pabOTHI CHITBI
C U3MEHEHHEM MEXaHUYEeCKOW YHEPTUH Tejla Ha IPUMepe

PaCTSKEHUS PE3UHOBOTO KIyTay




Kontponbnas padota nmo teme «Knunemaruka. J[nHamuka.

20 1
3aKOHBI COXPAHEHUSI B MEXaHUKE)

21 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKOM 1
teopuu. bpoyHoBckoe aswkenue. b dysus

29 XapakTep ABMKCHUSI U B3aUMOJICICTBHS YaCTHI] BEILIECTBA. 1
Mopenu cTpoeHUs Ta30B, JKUJIKOCTEH U TBEPABIX TEI

23 Macca monekyi. Konngectso BemecrBa. [locrosiHHas 1
ABorajzipo

24 TemnoBoe paBHOBecue. TemnepaTtypa u e€ u3MepeHue. 1
[xana remneparyp Llenscus

25 Nneanpubiii raz B MKT. OcHoBHOe ypaBHeHne MKT 1
AOcoiroTHas TeMIIepaTypa Kak Mepa cpeHell KHHETHYECKOM

26 SHEPTUHU JIBKEHUSI MOJIEKYI. Y paBHeHHe MeHieneeBa- 1
Knaneiipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 1

28 JlaboparopHas pabota «lccneqoBanue 3aBUCIMOCTH MEXTY 1
rapaMeTpamMu COCTOSTHHS Pa3pe:KEHHOTO ra3ay

29 M3omporieccsl B McaIbHOM ra3e U uX rpaduaeckoe 1
MIpeJICTaBICHHE
BHyTpeHHss sHEprusi TepPMOAUHAMUYECKOM CUCTEMBI U

30 cnocoObl €€ n3MeHeHus. KoanyecTBo TemioTsl 1 padoTa. 1
BHyTpeHHsIst SHEpTUsi 0JTHOATOMHOTO UJICATHHOTO Ta3a

31 Bunel teronepenayu 1

32 VY nenpHas TEMIOEMKOCTH BelecTBa. KOanyecTBO TEmOTh 1
IIpH Terionepenaye. AauabaTHelil mpoiecc

33 [TepBslii 3aKOH TEPMOAMHAMHUKY U €T0 TPUMEHEHHE K 1
u3oIpoleccam

34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 1
TePMOJIUHAMUKU

35 [Ipunnun nevicteus u K111 TemioBoit MammHsbl 1

36 ukn Kapro u ero KIT 1

37 DKoJI0rH4ecKre MpoOIeMbl TETNIO3HEPTETUKH 1

38 O606maromuii ypok «MomnekynsipHas ¢pusrka. OCHOBBI 1
TEPMOTUHAMHUKI

39 KonTponbHas pabota no Teme «MonekynspHas pu3uka. 1
OCHOBBI TEPMOJTUHAMUKI

40 [TapooGpa3zoBanue u kKoHaeHcalus. Vcapenue u KurneHue 1

a1 AOCOJTIOTHASI 1 OTHOCUTEJbHAS BJIAXXHOCTH BO3/TyXa. 1
Hacsiiennsiit nap
Tsépnoe teno. Kpucramnnueckue u amopgHsbIe Tena.

42 AHM30TPOIUS CBOUCTB KpUCTALIOB. JKHUIKHE KPUCTAILIBL. 1
CoBpeMEHHbIE MaTEPHUAIIBI

43 [TnaBnenue u KpuctaumM3anus. Y aenpHas TeTuioTa 1
raBienus. Cyomumarust

44 YpaBHEeHHE TEMIOBOr0 OamaHca 1




45

DJeKTpu3anus Teil. DIEKTPUIECKUi 3apsia. /[Ba Buaa
AIEKTPUUYECKUX 3apsI0B

46

[IpoBOAHMKY, TUANEKTPUKH U IOJYTIPOBOJHUKU. 3aKOH
COXpaHEeHUs ICKTPUYECKOT0 3apsaa

47

48

49

B3aunmoneiictue 3apsanoB. 3akoH Kynona. ToueuHblii
BJIEKTPUYECKUM 3apsil
HanpsixénHaocTs anekTpudeckoro nois. Ipunnun

CYNEPIIO3ULINY JIEKTPUUYECKUX nosier. JIunuum
HaNPsHKEHHOCTH

PaGora cui anekTpocraruueckoro mosis. [ToTermmar.
Pa3nocTp norennuanos

50

HpOBOI[HI/IKI/I U JUSJICKTPUKHU B SJICKTPOCTATUYICCKOM IT0JIC.
HI/IBHCKTpI/I‘ICCKaH IMPOHULACMOCTD

51

DnekTpoéMKocTh. KoHniencaTop

52

53

DneKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPa. DHEPTHUS
3apsHKEHHOI0 KOHAEHCcaTopa

JlaboparopHast pabota "M3MepeHne FIeKTPOEMKOCTH
KoHzAeHcaTopa'

54

[TpuHIMI neiCTBUS U IPUMEHEHHE KOHIEHCATOPOB,
KOMHUPOBAJIBLHOTO amnmapara, CTpyHHOTro pUHTEpa.
DneKTpocTaTHUeCcKas 3aluTa. 3a3eMJICHHE AIEKTPOnpuOopoB

55

56

57

DNEeKTPUUECKUN TOK, YCIIOBUS €TI0 CYIIECTBOBAHUS.
ITocrosiuublii Tok. Cuna Toka. Hanpsikenue.
Conpotusnenue. 3akoH Oma 1S yyacTka Lenu
[TocnenoBarensHOE, MapamieaTbHOE, CMEIIAHHOE COCTMHEHHE
npoBOJIHUKOB. JIaboparopHas pabota «3yuenue
CMEIIaHHOTO COEMHEHHS PE3UCTOPOBY

PaboTa 1 MOIITHOCTE AJIEKTpUUECKOTo ToKa. 3akoH [[xoyms-
Jlenna

58

3akoH Oma A7 MOJTHOM (3aMKHYTOM) JIEKTPUUYECKON 1IeTIH.
KopoTtkoe 3ambikanune. JlabopaTopnas padora «3mepenne
O/1C ucToyHMKa TOKa U €r0 BHYTPEHHETO COIPOTUBIICHUSI»

59

OneKTpOHHas IPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTh COIIPOTUBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60

61

DneKkTpruyecKuil ToK B Bakyyme. CBOMCTBA 3JE€KTPOHHBIX
IIy4KOB

[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOcTh. CBOMCTBa p—N-Tiepexoaa.
[TonynpoBOTHUKOBEIE TPUOOPHI

62

DNEeKTpUUECKUH TOK B paCTBOpPax M paciilaBax
IEKTPOIUTOB. DIEKTPOIUTHYECKAs TUCCOLUALINS.
OnexTponaun3

63

64

OnexTpuueckui Tok B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENbHBIN pa3psia. Moimuus. [1nazma
DnexTpuueckre npuOophl U YCTPOUCTBA U UX MPAKTUUECKOE
npuMeHeHue. [IpaBuia TeXHUKU 0€30MacHOCTH




65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY
KontponbHas padoTa mo TeMe «JIeKTPOCTaTHKA.

66 [TocTostHHBIH AIeKTpHUECKUi TOK. TOKH B pa3iIuYHbIX 1
cpenax»

67 "Pe3epBHLII71 ypok. KontposibHas paboTa mo teme 1

DnekTpoanHaMuKa"
68 PesepBHeIil ypok. O6o0marommii ypok o temam 10 kinacca 1
68

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB
Bcero

ITocTosiHHBIE MArHUTHI U X B3aUMOJEHCTBHE. MarHuTHoe
nosie. BeKTop MarHuTHOM MHAYKIUU. JINHUY MarHUTHOU
UHIYKIWH

MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena.
B3anMozeincTere MpoBOIHUKOB C TOKOM
Jlaboparopnas padota «3y4eHre MarHUTHOTO TIOJIS
KaTYIIKA C TOKOM)

JleiicTBrEe MarHUTHOI'O NOJISl HA MPOBOJHUK ¢ TOKOM. Cuia
Awmmiepa. JlaboparopHas pabora «lccienoBanue nencTBHs
IIOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»

JlelicTBMEe MarHUTHOTO TOJISI HA JBHXKYILIYIOCS 3apSKEHHYIO
yactuny. Cuina Jlopenna. Pabora cuibl Jlopenna

OnexTpoMarauTHas UHAYKIUA. [ToTok BeKTOpa MarHuTHOU
uaaykuuu. O/1C nHaykumuy. 3aK0H IEKTPOMarHuTHOM
uHaykuun Papazest

JlaboparopHas pabdota «MccnenoBanue siBICHUS
AJIEKTPOMArHUTHON UHIYKITAN

NunyktuBHOCTD. SIBNeHue camounaykuun. IC
CaMOUHIYKIIMH. DHEPrHsi MAarHUTHOTO TOJISl KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

Texnuueckue YCTPOﬁCTBa " X IMPUMCHCHUCE: ITIOCTOAHHBIC
MAarHuThbl, JICKTPOMArHUThI, SJICKTPOABUTATCIIb, YCKOPHUTCIINU
QJICMCHTAPHBIX Y4CTUI], MHAYKIITMOHHAS I1€Yb

10

11

O6o06maromuit ypok «MarautHoe mnose. JIeKTpoMarHuTHast
UHIYKIHS

KonTponbHast padota no teme «MarHuTHoe MoJie.
DNeKTpOMarHuTHasi UHIYKIUS

12

CBoOoiHbIE MexaHuueckue koaebanus. ['apmonnueckue
KoseOaHus. YpaBHEHNE TaPMOHUYECKUX KOJIEOaHUH.
[IpeBpamienue sHeprun

13

JlaGopatopHnas pabora «lccnenoBanue 3aBUCUMOCTH
neprojia MajbIxX KoseOaHuil rpy3a Ha HUTH OT JAJUHBI HUTH U
MAacchl Ipy3a»

14

Konebartenbublit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE
KojeOaHus B UACaTbHOM KOJeOaTeTbHOM KOHTYpe. AHAIOTHS
MEXTy MEXaHUICCKUMU | IJICKTPOMArHUTHBIMHU
KoJIe0aHUsIMHU

15

16

17

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
UeaIbHOM KOJIe0aTeIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxarmux KojaeOanusx. BeiHyXIeHHBIC
MexaHnueckue konebanus. Pezonanc. BeiHy X 1eHHBIE
OJICKTPOMArHuTHBLIC KOJIeOaHus

[Tepemennsbiii Tok. CHHYCOUIATBHBINA TEPEMEHHBIN TOK.
MOH_IHOCTB MEPECMCHHOTO TOKA. AMHHI/ITYI[HOG )41
JeCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA U HAIIPSKEHUS




Tpancdopmarop. [IponsBoacTBo, epenada U NOTpeOICHHE

18 JIEKTPUYECKON SJHEPTUU
YCTpOUCTBO U IPAKTHYECKOE IPUMEHEHHUE IIIEKTPUIECKOTO

19 3BOHKA, TEHEPATOPa IEPEMEHHOIO TOKA, TUHUI
aJeKTponepenay
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE FIMEKTPOIHEPTUH.

20 KynpTypa ncnonbs3oBaHus 3J€KTPOIHEPTUU B TIOBCEHEBHOM
HKUZHU
Mexanuyeckue BOJHBI, yCIIOBUS pactipoctpanenus. [lepuo.

21 CkopocTh pacnpocTpaHeHus U AJinHA BOJHBL. [lonepeunsie u
MIPOJI0JIbHBIEC BOJTHBI

29 3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

23 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U cKopocTh. [lIkana
3JI€KTPOMAarHUTHBIX BOJIH

24 [IpuHUUMIIBI paTnoOCBA3M U TelleBUACHUS. PazBuTue cpeacTs
cBaA3u. Paguonokanus

25 Kontponbnas padota «Konebanus v BOTHBD)

26 [IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA B OJHOPOAHOU
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBeta

27 OTtpaxkenue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue
M300pakeHH B TUIOCKOM 3€pKaJie

28 [Ipenomnenue ceera. [lonHOE BHYTpEeHHEE OTpaKEHHUE.
[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO OTPAKEHUS

29 JlabopaTtopHas pabota «3mepeHue rnokazarens
MIPEJOMJIIEHUS CTEKIIa»

30 JIunzsl. [locTpoenue nzobpakenuii B aunze. @opmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE JTUH3BI

31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»

30 Hucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.
JlabopaTtopHas pabora «HabmroaeHune nucrepcun CBeTay

33 I/IHT?p(bepeHum{ ceera. Jludpaxuus cseta. Judpakimonnas
peméTka

34 [TonepeunocTs cBeTOBBIX BOJH. [lonsipuzamus ceeta

35 OnTruueckne MpuOOPHI M YCTPOUCTBA B YCIIOBUS UX
0€3011acCHOTO MPUMEHEHUS

36 ['panu1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
[ToctynaTel cnenuaTbHON TEOPUH OTHOCUTEIBHOCTH

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHH
Y COKpAIeHHUE ITTUHBI

38 DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOM yacTulbl. CBSI3b MaCChI
C DHEPIruer U UMNYJIbCOM. JHEPIrus MOKOS

39 KonTponpHas pabota «Ontuka. OCHOBBI CIEIMATBHOM
TEOPUH OTHOCUTEITHHOCTH

40 ®dotonbl. opmyna [Tnanka. DHEprus U UMIYIbC POTOHA

a1 OTtkpoiTHe U uccnenoBanue Gorodddexra. OnbiTer A. I

CrosneroBa




3akonbl portorddexra. YpaBHeHUE DUHINITCHHA TSI

42 doroaddexra. «Kpacnas rpanuna» poroaddexra .

43 I[alsneHHe ceera. Onbithl I1. H. JIeObeneBa. Xumuueckoe 1
JICHCTBHE CBETA

44 TexHuueckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE:! 1
(doTorIeMeHT, POTOAATYHK, COTHEUHAsI OaTapesi, CBeTOHO/

45 Pemrenue 3amau no reme «JIeMEHTHI KBAHTOBOM ONTHUKH 1

16 Monens aroma Tomcona. OnbiThl Pesepdopaa o paccesiauo 1
a-dactull. [InanerapHas monens atoma

47 IToctynatel bopa 1

48 Wznydenune u noriomeHue GoToHOB MPH MEPEXOe aToMa ¢ 1
OJIHOTO YPOBHSI 3HEPIUU Ha pyroi. Buael criekTpos
BonHoBbie cBolicTBa yacTull. Bosnsl ne bpoiis.

49 Kopnyckynsipao-BotHOBOM nyanu3M. ClIOHTaHHOE U 1
BBIHYKJICHHOE U3JIyYCHHE

50 OTtkpsiTue paguoaktTuBHOCTH. OnbITh Pesepdopaa mo 1
OIIpEIEJICHUIO COCTAaBA PAIMOAKTUBHOTO U3IIY4YEHHUS

51 CaoiictBa anb(a-, 6era-, ramma-u3nydeHus. Brusaue 1
PaANOAKTUBHOCTH HA KUBBIE OPTaHU3MbI
OTtkpbiTHE TIPOTOHA U HeWTpoHa. M3oTombl. Anbda-pacna.

52 DOneKTpOHHBIN 1 NO3UTPOHHBIN OeTa-pacnaj. ['amma- 1
U3JIy4yeHue
DHeprus CBA3M HYKJIOHOB B sifjpe. SIepHbIE peaklnu.

53 Snepusiii peaktop. [IpoOieMsl, nepCcHeKTHBHI, 1
9KOJIOTMYECKHE aCIEKThI I€PHON IHEPTETUKHI
OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA. MeTo bl

54 HaAOJIOACHUS ¥ PETUCTPALIH HJIEMEHTAPHBIX YacTHUII. 1
Kpyrusiit cron «®@yHaameHTaabHble B3aUMOAEHCTBHS.
EnuHcTBO (DM3nyeckoit KapTUHBI MUpay

55 Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/bI, IIAHETH, UX 1
BuauMoe aBrxkeHue. CoaHeuHas cucrema

56 Connue. ConHeyHast akTUBHOCTb. VICTOUHUK 3HEprun 1
ConHua u 38€31
3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKU. 3BE3/bI INIABHON

57 MIOCJIEI0BATEIbHOCTU. BHYTpeHHee cTpoeHue 3BE3 . 1
CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOKICHUN U
sposrronny CoJiHIa U 3BE3
Muneunsiii [1yte — Hama I'anaktuxka. ITonoxenue u

58 neuxenne Comnnua B ["anaktuke. ["anaktuku. YEpHbie ABIPHI 1
B sIJIpax rajJjakTHK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro 1
B3pbIBa. PenmmkToBOE M3nydyeHue. MeraranakTrka

60 Hepermennsie mpo0aeMbl aCTpOHOMUHT 1

61 Kontponbnas padoTa «1€eMEHTHI aCTPOHOMUHU U 1
acTpOPUUKI»
O6o06maromuit ypok. Ponb ¢pusuku u actpoHoMuu B

62 SKOHOMMYECKOH, TEXHOJIOTHYECKOM, COLIMAIEHOMN 1 1

STHUYECKOU cdepax NesITeTbHOCTH YeIOBeKa




O6o0maromuii ypok. Poibs 1 MmecTo pu3uKu 1 acTpOHOMHH B

63 COBPEMEHHOM HAYYHOU KapTHUHE MUPA .
O6o6maromuit ypok. Poib pusnueckoii Teopun B

64 (hopMHUPOBaHHY MPECTABICHUN 0 PU3NUECKON KapTUHE 1
Mupa
Oo6o06maromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI MUpPa B

65 o01eM psay COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX 1
MPEJCTABICHUN O IPUPOJIE

66 PesepBHblil ypok. MaruutHoe nose. DJIeKTpOMarHUTHasI 1
WHIYKIIHS

67 PezepBHbiil ypok. Ontuka. OCHOBBI ClIEHHAIBHON TEOPUH 1
OTHOCHUTEJIBHOCTH

68 Pesepnsrii ypok. KBantoBas ¢u3rka. D1eMeHTbI aCTPOHOMHH 1
1 acTpoU3UKU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




KOHTPOJIbHO-USMEPUTEJIbBHBIE MATEPHUAJIbBI
KonTpoabHas padora Nel
10 knacc 1 yerBepThH
«InHaMuka»
Bapuanm 1
1. KakoB k03 (HUIHEHT )KeCTKOCTH MPY>KUHBI JUHAMOMETPA, €CJIM Mo AeiicTBreM cuibl 10 H
IIpyXUHA pacTsHyjaach Ha 4 cMm?
2. Cwia taroteHust Mexay AByms onrHakoBeiMH mapamu 0,01 H. KakoBsl Macchl mmapoB?
3. C kako# CUIIOi TaBUT KOCMOHABT Maccoi 60 KT Ha KPecio MU BEPTUKATLHOM B3JIETE PAKEThI
¢ yckopeHnueMm 9 m/c2?
4. Yepe3 Kkakoe BpeMs IIOCIE Hayala aBapuUHHOIO TOPMOXKEHHUS OCTaHOBUTCS aBTOOYC,
JOBUKYIIHICS O CKOPOCThIO 15 M/c, ecnu kK03 (PUIIMEHT TPEeHUs ITPU aBaPUITHOM TOPMOKEHUU
pasen 0,37
5. Ha nuTH, mepekunyTtor 4epe3 OJok, monBemieHbl 2 rpy3a maccamu mno 500 r. Kakoit
JIOTIOJIHUTENBHBIN IPy3 HA/0 MOJIOKUTh Ha OJIMH U3 HUX, YTOOBI CUCTEMA Hayaja JABUIATHCA C
yckopeHuem 25 cm/c2?
Bapuanm 2
1. Haiinure cuny TspkecTH. JIeiicTBYIOIIYIO Ha CTalbHYIO AeTanb obbemom 10 ame,
2. KakoBo paccrosiHre Mexy mapaMu Maccoit 100 Kr Kask/IpIi, €CITi OHU IPUTATHBAIOTCS IPYT
K apyry c cuioit 0,01 H?
3. Yenosek, macca kotoporo 60 kr, mogHuMaeTcst BBepX Ha mudre. Yckopenue mudra 2 m/c2.
Omnpenenure Bec 4eI0BEKa.
4. Kakylo cuily HYXHO INPWIOXKHUTh K SUIMKY Maccod 50 Kr, 4ToObl 3aTSHYTb €ro Ha ropy
mHo# 20 M u BeicoTOM 6 M? Tpenuem npenedpeus. Y cKopeHre cBOOOIHOTO MaACHUS IPUHATH
paBHbIM 10
5. bpycok TonkHynu BBEpX MO HAKJIOHHOM Mo yriioMm 20 rpaaycoB K TOPH3OHTY, COOOIIUB MY
HavyaJIbHYIO CKOpPOCTh 12 m/c. YUepes kakoe BpeMsi OH OCTAHOBHUTHCS, €CITH KOA(DPUITUEHT TPEeHUs
pasen 0,47



KonTpoabnas padora Nel
10 xknacc 1 yeTBepThH
«/luHaMuKa»
Bapuanm 3
1. K npyxuHe quHaMoMeTpa oABECUIIN IPy3 Maccoil 5 kr. Ha ckoibko pacTaHyiack npyxuHa?
Koaddurment sxectroctu npyxuasr 400 H/m.
2. C xakoil cUJIOW MPUTATHBAIOTCS JBA BaroHa maccoil mo 80 T KakIblid, €CIIM pacCTOSHUE
Mexay Humu 1000 m?
3. Kocmuyecknii kopalip Ha HEKOTOPOM y4yacTKe BOJM3M MOBEPXHOCTH 3€MIIM JIBUKETCS
BEPTUKAIBHO BBEpX C yckopeHueMm 40 m/c2. C kakoil CWIOW KOCMOHABT JaBUT Ha KPECIlo
KaOMHBI, ecau Macca kocMoHaBTa 70 Kr?
4. T'py3 maccoii 30 Kr HaXoMTCs Ha HAKJIOHHOM IIOCKOCTH ¢ yrioM HakitoHa 20°. Kakyro cumy
HYXKHO TPUJIOXKHUTH, YTOOBI CTalUTh Tpy3 BHU3? Koaddunment Tpenus rpysa o miockocts 0,4.
5. Ha wuTH, mepekunytor 4epe3 OJok, monBemieHbl 2 rpy3a maccamu mno 100 r. Kaxkoit
JIOTIOJIHUTENBHBIN IPy3 HA/0 MOJIOKUTh Ha OJIMH U3 HUX, YTOOBI CUCTEMA Hayaja JABUIATHCA C
yckopeHuem 5 cm/c2?
Bapuanm 4
1. Ipu cxatuu npyXKUHBI Ha 3 CM BO3HUKaeT cuia yrpyroctu 6 kH. Ha ckonbko Bo3pacreT sTa
CHJIa, €CJIU CXKATh NPYXKHUHY elle Ha 2 cM?
2. Ha xakoMm paccTOSHUU CHJIa PUTSHKEHUS MEXKAY ABYyMs TenaMmu Maccoid mo 1000 kr kaxmoe
Oyzner paBHa 6,67-10-9 H?
3. Jludrt nBuxercs Buu3 ¢ yckopenueM 1,5 m/c2. KakoB Bec naccaxkupa maccoit 50 kr?
4. Kakas cuna norpedyercsi, yToObl TEIO MaccodM 2 Kr, JIeKallee Ha TOPU30HTaIbHOU
MOBEPXHOCTH, HAYAJIO CKOJIL3UTh MO Hel ¢ yckopeHnueM 0,2 m/c2? KoapbuimeHT TpeHust Mexay
TEJIOM U OBEPXHOCTHIO paseH 0,02.
5. Bpycok TOJKHYIU BBEPX MO HAKIOHHOW IMJIOCKOCTH, COCTABISIONIEH YroJl 0. C TOPU3OHTOM
(sin o = 3/5). YUepes t1 = 3,0 ¢c Opycok ocTaHOBHIICS, a yepe3 t2 = 4,2 ¢ BepHYJICS B UCXOAHYIO
Touky. Haiinure koapduueHT TpeHus L MeXIy OpYCKOM U MIOCKOCTBIO..



OTBeTHhI

Bapuant 1 Bapuanr 2 Bapuant 3 Bapuanr 4
1. 250H/m 1. 765H 1. 125H/™m 6. 10xH
2. 0,1kxr 2. 0,00815m 2. 0,4AmxH 7. 100m
3. 1128H 3. 720H 3. 686H 8. 425H
4. 5c 4. 228H 4. 0,8 9. 0,8H
5. 0,25H 5. L,7c 5. 0,05H 10. 0,543

Kpurepun oueHuBanus
3amanus 1-5. MakcumanbpHbIN Oam 3a 3axaqy — 3.
e Bepno yka3ano /[aHO ¥ eAMHUIBI BEJIMYUHBI — 10.
e [IpuBenensr HeOOX0MUMBIE OpMYITBI — 10.
¢ BrinosHeHbl HEOOXOAUMbIE MaTEMaTUUECKHE OTIEPalliU U MOJIY4YeH BEpHBI OTBET —10.
MakcumanbHbIi 6amr — 15.
Tabauya nepesoda 8 5-mu O6anbHYI0 cCUCmMeEM)

0-6 7-9 10-12 13-15

«» «3» «b» «5»




KonTpoabHnas pabora Ne2
10 knacc 2 4yeTBepThH
«Kunemaruka. /lunamMnka. 3aKoHbI COXpAHEHHS B MEXaAHUKE)
Bapuanm 1
1. XKene3HoaopokHBII Baron Maccoit 20T, ABMKYIIHIACS cO CKOpOCThIO 0,56M/C, cTaKUBaeTCs C
HEeMOABMXKHOM 1u1atdopmoii maccoit 8T. OnpeneanuTe CKOPOCTh BaroHa M miat(opMsbl mocie
aBTOCHENKHU. TpeHrueM o pesbChl MpeHeopeyb.
2. Haitnure paboty, coBepmaemyto cuioit 20H npu nepemeniennu tena Ha 10M, ecia cuia
HarpaBjeHa o1 yriaom 60° K nepeMeIieHuio.
3. C kaKoii CKOPOCTBIO JOJKEH ABUTAThCS aBTOMOOMIIb Maccoi 4T, YTOOBI €ro KUHETUYecKas
sHeprus Obuta paBHOU 32k /[x?
4. I'py3 maccoii 10kr cBo601HO magaet ¢ BeICOTHI 80M. OnpenennTe KHHETUUECKYIO U
MOTEHIIMAIBHYIO PHEPTUU Tpy3a yepe3 3¢ MmajieHus.
5. Hacoc ¢ jaBuraTeeM MOIIHOCTBIO 25kBT moguumaer 1000M° BojibI Ha BbICOTY 10M 3a 3.
Omnpenenure KIIJ| Hacoca.

Bapuanm 2
1. [IBa mapa IBMKYTCSl HABCTpEUy APYT APYTY C OJIMHAKOBBIMHU CKOpOCTAMH. Macca repBoro
mrapalkr. Kakyro Maccy 10JKeH UMETh BTOPOH IIap, YTOOBI MOCIIE€ CTOJIKHOBEHUS MEPBLIi mIap
OCTaHOBWJICSI, @ BTOPOM MOKATUIICSA Ha3aJ C MPEKHEN CKOPOCTHIO?
2. YeMy paBHa OTEHIMAIbHAs SHEPrus KaMHsa Maccoid 0,5T, MOAHATOro Ha BBICOTY 4M HaJ
3emnéin?
3. Teno, nBUXKymieecs co ckopocTbio 10m/c, obnagaer kunetuyeckoit sneprueit 500/ x. Yemy
paBHa macca tena?
4. Teno maccoit Skr cBoO0HO nagaet BHU3. OnpenenuTe CKOpoCTh Tela MPU yaape o
MOBEPXHOCTh 3EMJIH, €CITM B HAYAJIbHBIM MOMEHT BPEMEHHU OHO 00J1a]1aJ10 MOTEHIINATBLHON
sHepruen 490/1x.
5. Haittu KIIJl HakioHHOM mutockocTH JUIMHOM 1 M 1 BbicoToit 0,6 M, eciii KO3 duIueHT
TPEHUs MPH JABUKEHUH Tela 1o Hell paseH 0, 1.



OTBeTHhI

Bapuanr 1 Bapmuanr 2
1. 0,4m/c 1. 0,5kr
2. 100/Ix 2. 196001x
3. 4m/c 3. 10xr
4. 35000/1x;4500]1x 4. 14m/c
5. 0,37 5. 0,93

Kpurepun oueHuBanus

3amanus 1-5. MakcumanbpHbIN Oam 3a 3axaqy — 3.

e Bepno yka3ano /[aHO ¥ eAMHUIBI BEJIMYUHBI — 10.

e [IpuBenensr HeOOX0MUMBIE OpMYITBI — 10.

e BrImosiHeHb HEOOXOAMMbIC MaTEMAaTUUECKHE OIlepaIliy U TOJIyYeH BEpHBINA OTBET —10.
MaxkcuManpHbIi 0amr — 15.
Tabauya nepesoda 6 5-mu OAIbHYIO cCUCeEMy

0-6 7-9 10-12 13-15

«» «3» «b» «5»




KonTpoabHnas padora Ne3
10 xknacc 3 yeTBepTH
«Monexyasipaast puznka. OCHOBbI TEPMOAUHAMUKH»
Bapuanm 1

NoNe 1- 11 BbIOpaTh 01MH NPaBWIbHBIH oTBeT (1 6as11)

1. CKOJIBKO MOJIEKYJT COJIEPKUTCS B OAHOM MOJIE BOjopoia?
A.6+10% B.12+10%
B.6+10%° T.12+10%

2. Yemy paBHa MOJIsIpHAsi Macca Cephbl?
A. 0,016 kr/mons  B. 0,032 kr/moinb
B. 0,064 xr/mons  I'. 32 xr/Mo076

3. Kax nu3MeHuoch JaBlieHUE HCaIbHOTO Ia3a, €CIM B JaHHOM 00bEME CKOPOCTh KaX10H MOJIEKYIIbI
YJIBOMJIACH, @ KOHIICHTPAIMSI MOJIEKYJI OCTajach 0e3 U3MEHEHHS?

A. yBenuuuiock B 4 pasa b. yBenmuuiocs B 2 paza

B. He m3mMeHmII0CH I'. ymenpmmiocs B 4 pasa

4. CpGIlH?[?[ KMHCTHYCCKAas SHCPIrus MOJICKYJI OAHOATOMHOI'O NACAJIBHOT'O ra3a npu yMCHbIUICHU A
a0CoOIOTHOM TeMmeparypsl B 2 pasa...

A. yBenuuuiach B 2 pasza b. yBenmuunace B 4 pasza

B. ymenbmmiiace B 2 pasa I'. ymenpmiace B 4 pasa

5. Kakoe 3Hauenue temmeparypsl no mkaine Llenscus coorBercrByer Temneparype 200 K mo
a0coOTHOH 1Kase?

A.373°C. Bb.73°C.

B.-73°C. T.-173 °C.

6. IIporecc m3MEHEHUS COCTOSTHUS ra3a MpH MOCTOSTHHOM 00beMe-. ..
A. 3oTepMUUeCKuid.

b. N30x0pHBIi.

B. M300apHbIii.

I'. AnnaGatHbIii.

7. Kakne nBa mmporecca U3MEHEHHUsI COCTOSIHUSA ra3a
IpeJCTaBIeHbI Ha Tpadukax?

A. 1-u3zoxopHbIH, 2- ©300apHBI.

b. 1-u300apHbIii, 2-U30XOpHBIN.

B. 1 u 2-u30x0pHbIi.

I'. 1- n30XOpHBIH, 2-U30TEPMUUECKHIA.

. 1 u 2-u3o00apHbIii.

E. 1-uzorepmuueckuii, 2-n300apHblil.

8. AGcoioTHas Temmieparypa 1 00bEM OJTHOTO MOJISl HACATBHOIO ra3a
yBeUYMIHCh B 3 paza. Kak U3MEHWIIOCH PU 3TOM JIaBlieHUE raza?
A. yBEIMUYUIIOCH B 3 paza b. yBenmumiioch B 9 pa3

B. ymenpmuiocs B 3 pasa I'. He M3MEeHnI0Ch

9. BHyTpeHHss SHEPTUsl OJTHOATOMHOTO UJICAJIbHOTO Ta3a MPH MOBBIIIEHNH €ro a0COMOTHOMN
TEMIIEPATyphI B 2 pasza...

A. yBenmnumnBaercs B 4 paza b. yBennuuBaercs B 2 pasa

B. ymeHbmaercs B 2 pasa I'. ymenbiaercs B 4 pasza

10. Kakas paboTa coBepiiaeTcsi ra3oM IpU MEPEXo/ie €ro U3 CocTosIHUS 1
B cocTosiHuE 27

A. 8 x/Ix b. 12 xJIx

B. 8 Ix I'. 6 Ix




11. PaGouee Tenmo TEITOBOI MAaIIMHBI MOTYYHIIO KOJTUYECTBO TeTUTOTHI, paBHOe 70 k/[x. [Ipu sTom
XOJIOAWJIBHUKY MEPEaHO KOJIMYECTBO TEIIoThl, paBHoe 52,5 k/[x. KII]] Takoi MamuHsbl

A 1,L7% b. 17,5%

B. 25% T.100 %

12. YcranoBure coorBeTcTBHE (3 0a171a)

12. YcraHoBUTE COOTBETCTBHE MCXKOY 0COOEHHOCTAMU IMPUMEHCHUA IIEPBOI'O 3aKOHA
TCPMOAWMHAMHKHU K PA3JIMYHBIM U30IIPOICCCAM U HA3BAHUCM HU30IIPOLCCCa.

OcobenHoct IIPUMEHCHUA IICPBOT'O 3aKOHA HazBanmne mpomnecca

TEPMOJIUHAMUKU 1. uzorepmMuueckuit
A. BCce mepejlaHHOe Ta3y KOJUYECTBO 2. n300apHbIi
TEIUIOTHI UJET Ha COBEPIIICHHUE PabOTHI, a 3. U30XOPHBIN
BHYTPEHHSISI SHEPTHs ra3a ocraercs 6e3 4. anuabaTHbI
W3MEHEHUSI.

b. Bce nepenanHoe ra3y KOJIM4eCcTBO
TEIUIOThI UJIET Ha U3MEHEHNE BHYTPEHHEN
JHEpPIruy rasa.

B. n3meHeHne BHYTpeHHEN YJHEPTUU ra3a
IIPOUCXOJUT TOJIBKO 3a CYET COBEPILLEHUS
paboThI, TaK KaK TEIII000MEH C
OKPY>KAIOIIMMH TEJIAMU OTCYTCTBYET.

13. Pemure 3axauy (3 6as1a)

13. 13 6amioHa co c:kaThIM BOJOPOJIOM eMKOCThI0 1011 BCiieIcTBME HEMCTIPABHOCTH BEHTUJISI YTEKAeT
ra3. [Ipu Temneparype 7°C manomeTp nokasbiBai gasienue 5-106 I1a. Yepes Hekotopoe BpeMs npu
temneparype 17 °C maHoMeTp noKa3bIBaJl Takoe ke naBieHue. Kakas macca raza yrekina?

KonTtpoabnas pabora Ne3
10 knacc 3 yeTBepThH
«Mouexyasipaas puznka. OCHOBbI TePMOIHMHAMHKID)
Bapuanm 2

NeNe 1- 11 BpIOpaTh 01MH NPaBHIbHBII 0TBeT (1 6a/11)

1. CKOIBKO MOJIEKYJT COJIEPKUTCSI B OTHOM MOJI€ Kuciaopoaa?
A.6+10% B.12+10%
B.6+10® T.12-10%

2. MonsipHas macca BeuiectBa paBHa 0,018 kr/mMoib. 9T0 MOXKET OBITh. ..
A.Boma  b. apron
B. 6pom  T'. tanTan

3. Kak u3MeHMII0Ch 1aBJIeHUE UICANBbHOTO ra3a, eClid B JaHHOM 00beMe CKOPOCTh KaXKJJOW MOJIEKYIIbI
YMEHbIIINJIAch B 2 pa3a, a KOHIEHTpalUs MOJIEKYJ OCTajlach 0e3 U3MEHEeHHUs?

A. yBennuuiocsh B 4 paza

b. yBenuuwniocs B 2 paza

B. He usmeHunocn

I'. ymenpmmiocs B 4 paza

4. AGconoTHas TeMIiepaTypa ra3a yBenu4yuiach B 2 pasza. CpeaHsss KHHeTHUECKas SHEprust
HOCTYNATEIbHOrO JBM)KEHUS MOJIEKYIL. . .

A. yBenuuuiacs B 2 pasza b. yBennuunace B 4 pasza

B. ymensmmiace B 2 pasza I'. ymenpmmnace B 4 pasa

5. Kakoe 3HaueH#e TeMreparypsl Mo abCOMIOTHOMN IIKalle COOTBETCTBYeT Temmneparype 27 °C mo
mkaie lemscus?
A.327K. Bb.300K.




B.273 K. T.246K.

6. [Iporiecc 3MeHEHMs COCTOSIHUSA ra3a MPU NOCTOSHHOM JIaBJICHUU-. . .
A. M3orepmuuecknii. b. I3oxopnsrii. B. U306aphsrii. I'. AgnabaTHbIN.

7. Kakue qBa npouecca M3MEHEHUs COCTOSHUS raza
npeJcTaBiIeHbl Ha rpadukax?

A. 1- n30x0pHbIH, 2-1300apHbIH.

b. 1-u306apHbIii, 2-U30XOPHBIH. I
B. 1 u 2-u30x0pHbIH.

Vv P

I'. 1 u 2-u300apHbIii.

N o 0 d
J. 1-u30XOpHBIH, 2-H30TEPMHUIECKHI. 1 T ° 2
E. 1-uzorepmuyeckuii, 2-n300apHbI.

E

8. AOcomoTHas TeMIeparypa OJJHOTO MOJIS UJICaTbHOTO Ta3a yBEJIMYNIIACh B

2 pa3a, a 00beM yMeHbIIWICS B 2 pa3a. Kak n3aMeHWIOCh IPH 3TOM JIaBJICHHUE ra3a?
A. yBenu4uioch B 2 pasa b. ymenbmniocs B 4 pasa

B. yBenmumiioch B 4 paza I'. He U3MEHWIIOCH

9. BHyTpeHHss SHEprUsl 0JHOATOMHOIO WJIEAJIbHOTO Ia3a P MOHWKEHUU ero abCOIIOTHON
TeMIepaTypsl B 2 pasa. ..

A. yBenuuuBaercs B 4 pasza b. yBennuuBaercs B 2 pasa

B. ymenbiaercs B 2 pasza I'. ymensinaercs B 4 pasza

10. Kakas paboTa coBepmiaeTcsi ra30M MpHU MEPEeXoJIe ero u3 p

cocrosHus 1 B cocrosinue 37 2Dy} ._2._.,__§
A. 0,5 poVo b. 2 poVo i
B. poVo I'. 4 poVo Do~ i i

11. Uemy paBeH k03 PHUIMEHT OIE3HOTO ASUCTBUS MAPOBOI TYpOUHBI, €CIIH MOJIYYEHHOE €10
KoJu4ecTBO TeroThl paBHO 1000 M/Ix, a mosne3nas padora coctasisier 400 MJIx?

A.4% B.25%

B.40% T. 60%

12. YcranoBure coorBercTBHE (3 6as1a)

12. YcTaHoBUTE COOTBETCTBUE MEXTY OCOOEHHOCTSIMU ITPUMEHEHHUS IEPBOT0 3aKOHA
TEPMOJMHAMUKH K Pa3JIMYHBIM U30IIPOLECCAM U Ha3BaHUEM M30IpoLecca.

Oco0eHHOCTH TPUMEHEHHUSI IEPBOTO 3aKOHA HaszBanue npouecca
TEPMOJMHAMUKH 1. n3orepMuyeckuit
A. Bce miepeiaHHOE a3y KOJUYECTBO TEIUIOTHI | 2. M300apHBIN

UJIET HAa U3MEHEHNE BHYTPEHHEW SHEPTUU ra3a. | 3. H30XOPHBIH

b. n3MeHeHne BHYTpEHHEN SHEPIUU ra3a 4. anuabaTHbIN
MIPOUCXOAUT TOJBKO 332 CYET COBEPILICHUS
paboTHI, TaK KaK TEIIOOOMEH C
OKPY’KaIOIIUMH TE€JIaMHU OTCYTCTBYET.

B. Bce nepenanHoe ra3y KOJIMYECTBO TEMJIOTHI
UJET Ha COBEpIICHHUE PaOOTHI, 2 BHYTPEHHSS
HHEprus rasa ocraercs 6€3 N3MEeHEHU .

13. Pemure 3agauy (3 6aJ1a)

11. I'a3 mHaxonutes B cocyne npu nasienuu 2 MIla u remnieparype 27 °C. [Tocne HarpeBanus Ha 50
°C B cocyJe ocTanach MmojoBuHa raza. OnpeaenuTh YCTaHOBUBILIEECS J1aBIICHHE.




OTBeTHhI

Bapuanr 1 Bapuant 2
1. A 1. A
2. b 2. A
3. A 3. T
4. B 4. A
5. B 5. b
6. b 6. B
7. 1 7. B
8. T 8. b
9. b 9. B
10. b 10. b
11.B 11.B
12.134 12. 341
13.0,9r 13. 1,17Mmna

Kpurepun onenuBanus

3amanus 1-11. BepHo ykazan otser — 1 6a.

3ananue 12. 3a kax10e BEpHO yKa3aHHOE cooTBeTcTBUE — 1 Gamn. B cymme 30.

3amanue 13. BepHo ykazan orBeT — 3 6ania.

Tabruya nepesoda 8 5-mu 6anbHYI0 cucmemy OYyeHUBAHUsA

1-7 6annoB 8-13 GamioB 14-15 6annoB

16-17 6amnos

2 3 4

5




Hrorosasi kKoHTpOIbHAs padoTa
10 xknacc 4 yeTBepThH
«uekrpocraTuka. [locrossHHbII dekTpuyeckuii TOK. Toku B pa3jMmyHbIX cpegax»
Bapuanm 1
1. JIpa oguHAKOBBIX IIapuka obmanaroT 3apsaamu -8 HKi u 4 K. [lapuku ObutH pUBECHBI B
CONPUKOCHOBEHHE M 3aTe€M pa3BeleHbl Ha TNpexHue Mecta. Kak H3MeHWnIach cuiia HX
B3aUMOJICUCTBUS?
1) yBenuumiiach B 2 pasza
2) yBenuuuiach B 8 pa3
3) ymeHbIIMIach B 4 pasa
4) yMeHbIIUIACh B § pa3
2. Pa3HOCTh MOTEHIIMANIOB MEXKAY ABYMS MPOTSKEHHBIMU TOPU30HTAIbHBIMU M1acTuHamu 500 B.
Paccrosnue mexny miactuaamu 20 cM. Mexay miacTUHaMU B paBHOBECHUU HAXOAUTCS MBLUTUHKA
maccoit 102 . Onpenenute MOIYIb 3apsiia 3TOW MbUIUHKH.
3. Ilmockuit kouaeHcarop emMkocThio 200 Mk® monkmoyniayn K uctouyHuky Toka ¢ J1C 500 B, a
3aTeM OTKIIIoUMIH. Ha CKObKO M3MEHUTCS HEPTUs KOHACHCATOpa, €CIIU ero 0OKIaIKH Pa3BeCcTU
Ha pacCTOsIHHUE, OOJIbIIIee TIEPBOHAYATLHOTO B 2 pa3za?
4. K uCTOYHUKY TOKa MOAKITIOYUIN PE3UCTOp conpoTuBieHreM 4 Om, pu 3TOM CHJia TOKa B LIETTH
cocraBuna 2 A. Korga k ToMy K€ MCTOYHMKY MOAKIIOUMUIIN PE3UCTOP CONpOTUBIEHHEM § OM,
CHUJIa TOKa B IlenH cTana paBHa 1,2 A. Onpenenure TOK KOPOTKOTO 3aMbIKaHUS.



Hrorosasi kKoHTpOIbHAsA padoTa
10 xknacc 4 yeTBepThH
«uexrtpocraTuka. [locTosiHHbIN d1ekTpUYecKuil TOK. Toxku B pasjiM4YHBIX cpeaax»
Bapuanm 2
1. 3apspKkeHHBIN MaJeHbKUHN IIAPUK MPUBOAST HA KOPOTKOE BPEMsS B COIIPUKOCHOBEHUE C TaKUM
e He3apsKeHHbIM IapukoM. OnpeaenuTte nepBoHavalbHbIN 3aps]l IEPBOro LIapUKa, €CIIU [0CTIe
COIPMKOCHOBEHMSI cUjla B3aUMOJICHCTBUS MEXy LIapukamu Ha paccrosiHuu 30 cm paBHa 1 MH.
2. JIBa TOYEUHBIX Pa3HOMMEHHBIX 3apsjia PacHOJIO0KEHbl HA PAaCCTOSIHUU 6 CM Ipyr OT JApyra B
Bakyyme. Omnpenenure NOTEHLMAd W HANOpPSDKEHHOCTb AJIEKTPUYECKOTO IOJsI B TOUKE,
HaxoJdulelcs Ha cepeJMHE PACCTOSAHUS MEXKAY 3apslaMU, €ClId MOAY/IM 000MX 3apsI0B PaBHbI 2
HK1.
3. Ilnockuii BO3MYIIHBIA KOHJIEHCATOP COCTOMT U3 JBYX IulacTMH. Kak u3MeHuTCs
AJIEKTPOEMKOCTb ITOT0 KOHAEHCATOPA, €CIIU PACCTOSIHUE MEX/y €T0 IJIaCTUHAMU YMEHBIIUTH B 2
pasa, a NPOCTPAHCTBO MEXKIY IUIACTMHAMU 3allOJIHUTh JUAJIEKTPUKOM C JUIIEKTPUUECKON
IIPOHULAEMOCTBIO 37
1) yBenuuutcs B 4 paza
2) ymeHbLINTCS B 4 pa3a
3) yBenuuutes B 6 pas
4) ymeHnsb1IuTCs B 6 pa3
4. JIea pe3ucropa conpotuBieHussMU 1 OM 1 4 OM coeAMHWIN MapajuIeNbHO U NOJKIIOUMIN K
uctouyHuky Ttoka ¢ 3J1C 20 B. Onpenenure BHyTpeHHEE CONPOTUBIIEHNE UCTOUHUKA, €CIIU CHUJIa
TOKa B IIEPBOM pE3UCTOpPE paBHa 4 A.



Hrorosasi kKoHTpOIbHAs padoTa
10 xknacc 4 yeTBepThH
«uextpocraTuka. [locTosiHHBIN d1eKTpUYecKui TOK. ToKkN B pa3jIMYHBIX cpegax»
Bapuanm 3

1. JIBa 0ilMHAKOBBIX MaJIEHbKUX LIApHKa PACIOJIO0KEHBI HA pAaCCTOSHUU | M ApyT OT Apyra. 3apsa
NepBOro Imiapuka mo Mmonayio B 4 pasa Oonbiue 3apsaa Broporo. lllapuku npuBenu B
CONPUKOCHOBEHHME U 3aT€M pa3BEeIM Ha PACCTOSHUE, NP KOTOPOM CHJIa B3aUMOJEUCTBUS
[IApUKOB PaBHsUIACh EPBOHAYANBLHOM. OIpeneanTe 3T0 pacCTOsSHUE.
2. JIBa Toueunsix 3apsaa 8,89 K u -12 uKi pacmosioxkeHbl Ha pacCTOSIHUU 5 CM IPYT OT Apyra.
Onpenenure HaNPsSHKEHHOCTh U MOTEHIHUAN 3JEKTPUUECKOTO MOJIA B TOYKE, HaXOAsIIEHCs Ha
paccTosiHuM 4 ¢M OT IEPBOIO 3apsja U Ha PacCTOSIHUM 3 CM OT BTOPOTO 3aps/a.
3. PaccTosinre Mexay IJIaCTHHAMM 3apsDKEHHOTO IUIOCKOTO KOHAEHcaTropa paBHO 1 MM.
HanpsokeHHOCTh  3JIGKTPUYECKOTO TOJdsl BHYTpU KoHAeHcatopa coctasisier 1000 B/wm.
Onpenenure SHEPTUIO0 KOHAEHCATOPA, €CIIU €ro eMKOCTh paBHa 4 MKD.
4. Ilpu cune Toka 3 A Ha Harpy3ke IOJIHOH LienHy BblaenseTcss MouiHocTh 18 BT, a npu cuie Toka
1 A — momHocTs 10 Br. Onpenenure 3/1C u BHyTpeHHEE CONTPOTUBIIEHUE HCTOYHUKA TOKA.



Hrorosasi kKoHTpOIbHAs padoTa
10 xknacc 4 yeTBepThH
«uexkrpocraTuka. [locTossHHbIN J1eKkTpUYeckuii TOK. Toku B pa3JmyHbIX cpegax»
Bapuanm 4
1. JIBa ToueuHbIX 3apsaa (o ¥ 40o HAXOASATCS Ha HEKOTOPOM PACCTOSHUH JPYT OT ApPyTa. 3apsibl
MIPUBEJIM B COPUKOCHOBEHHUE, a 3aTEM Pa3Bed B CTOPOHBL. BO CKOJIBKO pa3 TOKHO U3MEHUTHCS
paccTosiHuEe MEXAY 3apsaamMH, 4TOObI CHIIa X B3aUMOJICHCTBUS PaBHAJIACH IPEXKHEH?
2. lIea Toueunwix 3apsna 4 HKn u 1 HKn pacnonoxensl Ha pacctosauu 5 M. Omnpenenute
HAIPSDKEHHOCTD U IOTEHIMAI 3JIEKTPUUECKOI0 MOl B TOUKE, KOTOPasi HAXOAUTCS HA pacCTOSHUN
2 M OT [EepPBOro 3aps/ia U Ha PACCTOSHUU 3 M OT BTOPOTO 3apsija.
3. Kongencarop 3apsiamnu a0 pasHoctu moTeHnuamoB 600 B u OTKIIOYMIM OT MCTOYHHKA
HanpspkeHus. Yemy Oyaer paBHa pa3HOCTb MOTEHUIUATIOB MEXKIY IUIACTUHAMH 3TOTO
KOHJIEHCATOpa, €CJIM PACCTOSIHUE MEXKAY HUMU YMEHBUIUTH BABOE?
4. K uCTOYHUKY TOKa MOAKIIOYMUIIN HarpeBaTeIbHBINA 3JIEMEHT, CONPOTUBIECHHE KOTOpOro 4 Om.
Korna k Tomy k€ UICTOUHHMKY TOJKIIOUUIN AJIEKTPOIIPUOOp conpoTuBiieHueM 9 OM, BBISICHUIOCH,
YTO KOJMYECTBO TEIUIOTHI BO BHELIHEH LN BbIAEISAETCS Takoe e. OnpelnenuTe BHYTPEHHEE
COIPOTUBIIEHUE UCTOYHHKA TOKA.

OTBeThI
Bapuanrt 1 Bapuanrt 2 Bapuant 3 Bapuant 4
1.4 1.2- 107 Kn 1.1,25™m 1. B 1,25 pa3za
2.4 5Kn 2.0;4 - 10* H/Kxn 2. 130 xkB/m; 1,6 kB 2.8 H/Km; 21 B
3.Ha 25 JIx 3.3 3.2 10 Ix 3.300B
4.6 A 4.3,2 Om 4.12B;2 Om 4.6 Om

Kpurepun onenuBanus

3anmanus 1-4. MakcuManbHBIA OaJiT 3a 33129y — 3.
e BepHno ykazano /laHo u equHMIIBI BeTUYUHBI — 10.
e [Ipusenens! HeoOxoauMbIe HopMyIbl — 10.

¢ BrinonHeHbl HEOOXOAUMBIE MaTEMAaTHYECKHE OTIEPalliy U TIOJTYYeH BEpHBI OTBET —10.
MaxkcumansHbIi 6amr — 12.

Tabauya nepesooda 6 5-mu banbHy0 cucmemy

0-5 6anoB

6-8 OamoB

9-11 GasuroB

12 6amtoB

«»

«3»

«by»

«S»
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